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Background
Root canal treatment (RCT) of molar teeth is very challenging to the general dental practioners as well as dental schools. Allowing undergraduate dental students to do it without complications has always been a challenge. 1 Self-assessment has been shown to enhance active learning and improve practical skills. 2 Assessments in the applied fields such as dentistry represent an ongoing challenge due to the subjective nature of practical work. In fact, it is important to define, instruct, and evaluate competencies so that graduates could be properly prepared to act independently in dental practice. Many health educators assess practical work in varying ways with equally varying degrees of success. 3 Well-structured assessment was shown to be the key for improving quality of dental education. 4 Competency assumes that all behaviors are performed with a degree of quality consistent with patient well-being and that the general dentist can self-evaluate treatment effectiveness. 2 In this scope, rubrics can be particularly helpful in enhancing students' skills rapidly, and the more independent this student is, the faster his performance would be. O'Donnell et al. 5 proposed rubrics as a method to objectify the assessment process. Rubrics are "scaled tools with levels of achievement and clearly defined criteria placed in a grid". They establish clear rules for evaluation and define the criteria for performance. Such clear rules provide faculty members with guidelines standardizing the grading process and helping students understand the rationale behind their mark. Consequently, students can identify the level at which they stand according to the provided rubric and hence can tackle points of weakness. Rubrics can also be utilized by students to self-assess their work. It is evident that accurate self-acknowledgment of flaws can lead to high dexterity in any subject area especially those requiring high level of practical skills, going about such flaws will only be a matter of time and practice for the student.
Method
An improved rubric 6 ( Figures 1 & 2) was introduced to the endodontic preclinical stage through which students were trained on self-assessing their practical work over an entire year: Instructors were familiarized with this system before the commencement of the semester over five training sessions. After the instructors' induction period and with launching of the course, students were taught how to assess their work according to the distributed rubrics through a live demo. Later with the beginning of each practical session, a relevant short video demo was used according to the type of lab activity scheduled after which the students were given the green light to start their work. The work could only be delivered after the self-assessment has been completed. Subsequently, the instructors would assess the work using the same rubric system to give immediate feedback to the student. After comparison of the selfassessment grade and the one awarded by the assigned instructor, students who had successfully matched marks were allocated bonus points for motivation. Students who were trained via this method (Group A, n=128) were compared to the ones from previous years (Group B, n=149) who were taught without self-assessment. When moved to the clinical stage, both groups were asked to treat single rooted teeth only, after they finish at least ten teeth, students who felt confident enough were allowed to do simple molar cases. Data was retrieved form the patient record software (DenTrooper, SOLT, Lebanon) for the properly completed cases only, and the effect of the new system on the ability of undergraduate students to perform root canal treatment on patients' molars was studied. Supernumerary molars were excluded from this study as there are different opinions about keeping those teeth however it was mainly suggested that whenever supernumerary teeth are symptomatic surgical removal is recommended.
7
Statistical Analysis
Descriptive statistics of the collected data were expressed as means and standard deviation for the quantitative data, while the qualitative data was expressed as percentages.
Intergrouping comparison was performed using paired Ttest. All analysis was performed with 0.05 level of set significance using the statistical software SPSS 16.0 for Windows (SPSS Inc, Chicago, IL).
Results
By the end of their clinical training, all students taught on self-assessment where able to perform RCT on patients' on molars before graduation (100 per cent) in comparison to 73.83 per cent for the students of the previous groups (Table 1) . Paired T-Test showed statistically significant difference (P<0.0001) for the average number of molars treated per student: 6.06 for Group A in comparison to 3.00 for the students who managed to do molars in Group B, 26.17 per cent of this group students graduated without completing any molars (Table 2) .
[AMJ 2018;11(5):316-321] 
Discussion
In this Retrospective comparison, only completed cases without complications were included. Data showed that 128 students of group A, who were taught on self-assessing their work, had finished 761 molar root canal treatments during two years of clinical practice in comparison to 331 molars treated by 110 students among the 149 students for the other group who where not taught on self-assessment. There was normal curve distribution ( Figure 3, blue) for group A where most of the students were within the same range which reflects the efficiency of the teaching mehodology while that was not the case with the previoious group (Figure 3 , orange) as teaching and assessment was subjective and did not deliver clear info and proper feedback to the student.
Not much data was found in the literature doing such comparison however, the results reached in this study are not be surprising; as the students of group B had moved from novice stage in the levels of competence . 8 It was stated that when clinical skills were practiced without feedback or evaluation, errors are usually reinforced rather than corrected, and this feedback should be provided immediately.
9,10 This could
properly explains what was happening previously with group B. This immediate feedback gave the students more experience in a shorter time helping them to have higher stress management ability 11 in comparision to the previous group although they both are within the same age range, thus they were able to deal with more complex cases such as RCT for molars which are usually stressful to a graduated dentist not only a student.
Proper case selection was a key factor in this study, as only simple cases were referred to undergraduate student while more complex cases were referred to the postgraduates and specialty program.
The innovation of the curricula and introduction of the critical thinking, where graduates must be competent to apply quality assurance, assessment, and improvement concepts might have helped the rubric to give such a good influence. 8 Cooperation of the instructos and the efforts made during the preclinical sessions, in addition to the awarness made to the students about the importance of the self-assessment play a major role in having such results.
Decision making was one of the main advantages achieved as the student is being taught how to assess his own work which gave him more confidence, this was reflected on the speed of work as he was confident from what he was doing and not afraid from making mishaps.
As this was a retrospective study, there was several limitations in sample selection that need to be overcome when designing similar future research. As the effect of other collateral factors such as smoking habits 12 or bacterial infections 13 were not included in the difficulty assessment form and thus their effect on retarding student's work was not assessed.
The top priorities for future curriculum modification are to involove new techniques for assessing competences 14 that might improve students performance and the educational process as a whole.
Conclusion
For an effective educational experience, students should be allowed enough time to thoroughly apply the selfassessment criteria to their own work.
Proper application of the self-assessment criteria is key to developing proper understanding of the subject. Immediate feedback must be provided to the student to avoid accentuation of the mistakes.
If the student is properly skilled with the practical part, he will save so much time during the clinics as he will mainly need his instructor to discuss clinical issue or to help with the difficult situation.
Provided that only simple cases are referred to undergraduate students, technical part of root canal treatment must not be time consuming if the student is properly trained on how to assess his own work.
Future assessment of the effect of this rubric on the overall quality as well as time taken by each student to finish the service need to be studied.
